T HE development of a lucite ball valve prosthesis by Hufnagell has made possible significant advances in the field of cardiac surgery. This prosthesis originally was inserted in the thoracic aorta distal to the left subclavian artery in an effort partially to correct the regurgitation of aortic insufficiency. More recently an operation for the correction of an artificially induced aortic stenosis in the dog with a prosthesis containing such a lucite ball valve* has been described by Sarnoff Other factors, such as the magnitude and the rate of change of the pressure gradient across the valve, which determine the impact force of the ball, are of greater significance. When the conventional Hufuagel valve is placed in the descending aorta for the treatment of aortic insufficiency, it may be expected that the impact force of the ball will be less, and thereby the extent of hemolysis correspondingly diminished. Nevertheless a fall in hematocrit was noted by Rose and coworkers"1 in nine patients in whom the conventional Hufuagel valve had been inserted for aortic regurgitation. The hematocrit on an average fell to 34.8 from a preoperative level of 41.5. It is likely that these were not the lowest hematocrits exhibited by these patients since these values were determined between the fourteenth and thirty-sixth postoperative day (average 24.2). It is a safe assumption that by the fourteenth day increased red cell production had already begun to compensate for the induced anemia ( fig. 2) . Alterations in plasma volume were not responsible for the lowered hematocrits since in those patients there was no significant change of plasma volume. It seems reasonable to suggest on the basis of the present report that an increased rate of red cell destruction may be responsible for at least a part of the postoperative decline in hematocrit.
It has recently been made clear12 that one of the important compensatory responses to anemia is coronary vasodilation and a consequent increase in coronary flow to provide the oxygen required by the myocardium. It was also demonstrated that, in the presence of corollary insufficiency, degrees of anemia which are ordinarily well tolerated by the myocardium depress myocardial function. The frequency with which angina pectoris presents itself as a prominent part of the symptom complex in aortic regurgitation together with the known low aortic diastolic (coronary perfusion) pressures make it very likely that coronary insufficiency is an important component in this disease. It is suggested, therefore, that in these patients even slight degrees of anemia be carefully avoided.'6 This should be particularly watched for in the immediate postoperative period after the placement of the Hufnagel valve, especially since coronary perfusion pressure is substantially decreased following this procedure."' 13, 16 Put in other terms, the coronary vessels should not be required to dilate in response to anemia, whatever the cause may be, when in all likelihood, they are already maximally dilated because of the low coronary perfusion pressure.
Data collected subsequent to the investigations cited above appear to clarify certain aspects of the overall problem. Some of the apical-aortic prostheses which had been used in the above experiments were segmented so as to obtain conventional Hufuagel valves. These were then placed in the thoracic aorta below the left subclavian artery in dogs in which moderate aortic insufficiency had been produced. * In 3 of the 5 dogs studied there was a mild increase in the rate of red cell destruction. In these dogs the insufficiency proximal to the valve was moderate whereas in those with the apical-aortic by-pass there was virtually complete insufficiency proximal to the valve. Thus, the position of the ball-valve in large measure determines its effect on the survival of red cells. Presumably, the degree of insufficiency which determines the rate of change of the pressure gradient across the valve and, therefore, its velocity and impact force upon seating, is the determining factor. The rate of change of the pressure gradient across the valve and the consequent impact force of the ball would be even greater in the atrioventricular position. 
